ABSTRACT Data about the incidence of skin cancer in the Islamic Republic of Iran are lacking. This study investigated trends in the incidence of skin cancer (ICD-10 category C44, other malignant neoplasms of skin) in 6 regions using data from the Iranian cancer registry from 2000 to 2005. The standardized incidence rates in each year were calculated by the direct method using the standard World Health Organization population and a Poisson regression model was applied to analyse trends. Over the study period, 30 701 cases of cancer were identified, rising from 2353 in 2000 to 8484 in 2005. The male-to-female ratio was 1.6. The age-standardized incidence rose significantly from 3.8 cases per 100 000 in 2000 to 13.0 in 2005 (slope = 0.26), and the same trend was seen in all regions except the region to the east of the Caspian Sea. This increasing incidence of skin cancer in the Islamic Republic of Iran is similar to that reported in other countries.
Introduction
Skin cancer is the most prevalent type of cancer in Caucasian populations (Indo-Europeans) [1]; 80% of the total incidence is observed in the United States (US), Europe, Australia and New Zealand [2] . In the US only, more than 1 million new cases of skin cancer were diagnosed in 2009 and approximately 12 000 people lost their lives in the same year [3] . There are 2 types of skin cancer: melanoma and nonmelanoma. While melanoma accounts for only 1% of cases of skin cancer [4] , it is considered the main cause of mortality from the disease [3] . As for the nonmelanoma type, Caucasians have the highest incidence compared with Asian and Hispanic races. However, it rarely occurs in black populations [5] [6] [7] . Monitoring the incidence of skin cancer has shown that there is an increasing trend in most countries in the world. Some examples are the Netherlands, where the incidence increased by 80% between 2000 and 2005 [8] , and Brazil, where the incidence increased from 50 cases per 100 000 in 2000 to 94 per 100 000 in 2006 [9] .
The important risk factors for skin cancer are high exposure to solar ultraviolet (for both melanoma and non-melanoma types) and racial susceptibility of Caucasians [3] . Decreasing latitude is associated with increased incidence of non-melanoma skin cancer [10] . For example in Queensland, Australia, the incidence is higher than in Europe and North America [2] . Although sunlight is an important risk factor, the development of skin cancer is mainly related to solar ultraviolet radiation [3, 8, 11] , the dose of which are thought to be increasing as a result of thinning of the ozone layer of the atmosphere [12] . Among other risk factors are high alcohol consumption [13] , diets high in fat and meat [14] and genetic predisposition [15] .
In the Islamic Republic of Iran, skin cancer is also the most prevalent cancer [16, 17] with a male-to-female ratio of 1.6 [18] . In 2004, a study in Golestan province showed that the incidence of skin cancer in men aged 80+ years was 161.9 per 100 000, the highest reported rate for skin cancer worldwide [19] . From the epidemiological viewpoint, the peak of skin cancer incidence in Islamic Republic of Iran is observed in the 7th and 8th decades of life [18] and is mostly reported in farmers [20] .
The present study was designed to evaluate the age-standardized incidence trend for non-melanoma skin cancer from 2000-05, based on data from the Iranian cancer registry. The results of the study were expected to inform policymakers about future trends in skin cancer in the Islamic Republic of Iran in order to plan health interventions.
Methods

Data sources
In this population-based study data were obtained from the national cancer registry at the Centre for Disease Control of the Iranian Ministry of Health. Each year, cancer data are collected from all pathology centres across the country. The data received are then monitored for errors in coding, demographic information, duplicates and missing identities. It should be noted that recording and reporting cases of cancer became mandatory in 1984 in the Islamic Republic of Iran, and the first report was published in 1986. With the development of the Pars software, the Iranian national cancer registry was improved in 2000. Cancers are classified according to the International Classification of Disease (ICD-10) second revision [21] .
Coding and analysis
For the purpose of this study, we used ICD-10 category C44 for skin cancer, non-melanoma type (other malignant neoplasms of skin). The country was divided into 6 geographical regions: south and west of the Caspian Sea (Gilan and [23] .
Using direct methods and STATA software, version 11, age-sex incidence rates and 95% confidence interval (CI) for the country overall and for the 6 geographical regions were calculated. The significance of incidence trends was tested by a Poisson regression model. All graphs were drawn with Microsoft Excel 2007.
Results
Over the 6-year period of the study, 30 701 cases of skin cancer were registered in the Islamic Republic of Iran, with an increase from 2353 cases in 2000 to 8484 cases in 2005. The maleto-female ratio was 1.6. The mean age was 61.4 [standard deviation (SD 14.6)] years: 60.0 (SD 14.9) for women and 62.0 (SD 14.3) for men. There was a significant increase in age-standardized incidence from 3.8 cases per 100 000 in 2000 to 13.0 cases per 100 000 in 2005.
for both sexes were very similar, with a rise observed in 2001. Apart from 2000, the incidence of skin cancer was higher for men. The Poisson regression test showed a significant trend in men only.
Mountainous region
The mountainous region had the highest incidence of skin cancer compared with the other regions (Figure 2 ). Except for 2000, the age-standardized incidence was higher than other regions. There was an increasing trend in incidence, with 4. (Table 1) . The trend was similar for both sexes.
Desert region
This region was ranked 3rd considering the 6-year average incidence, after the mountainous and flat regions ( Figure  2 ). Like other regions, the general trend of age-standardized incidence was increasing from 5. 
Flat region
This region came 2nd after the mountainous region in terms of the highest risk for skin cancer (Figure 2 ). The age standardized rate increased from 2.2 cases per 100 000 in 2000 to 15.1 cases in 2005, indicating a 7.5-fold increase in incidence over the period. After a slight decrease in 2002, the occurrence of skin cancer increased sharply. The trend for age-standardized incidence was similar for men and women with both dropping slightly in 2002. The incidence for men was higher and rose from 2.3 cases per 100 000 in 2000 to 18.7 cases in 2005. The figure for women rose from 2.0 to 11.5 cases per 100 000 in the same period (Table 1) .
Region around the Persian Gulf
The region around the Persian Gulf had the lowest incidence of skin cancer (Figure 2 ). In fact, the average 6-year incidence was 10 times lower than in the mountainous region, where the greatest number of cases was found. Here the trend was also upwards, albeit with a gradient lower than other regions. The age-standardized incidence increased from 0.05 cases per 100 000 in 2000 to 3.0 cases in 2005. Unlike other regions and similar to the mountainous region, there was an increase in the incidence in all the years under study. The difference between the incidence of skin cancer in men and women was small and slightly higher for women (contrary to other regions). While the age-standardized incidence for men increased from 0.04 cases per 100 000 in 2000 to 3.0 in 2005, women showed an increase from 0.05 to 2.9 cases per 100 000 in the period. Although the incidence for men experienced a continuous increase, the rate for women decreased slightly in 2004.
Discussion
Overall, the results of the study showed an upwards trend in the incidence of skin cancer in the Islamic Republic of Iran, with a 3.4-fold increase over the 6-year period. Although a rising trend was observed in all regions the change gradient was different, with the lowest and highest increases in incidence for the mountainous and Persian Gulf regions respectively. In all regions, the incidence was higher for men and for both sexes the incidence rose slowly at This increasing trend was observed with various gradients in all the 6 geographical regions of the country.
The age-standardized incidence for men was higher, rising from 4.5 cases per 100 000 in 2000 to 16 (Table 1) .
Despite different gradients of incidence trend for different years, the trend across age groups was similar each year: a very slow rise in the age groups < 20 years, with a 4-fold increase by the age group 50-59 years, rising sharply thereafter up to the age 80+ years, where it reached the highest incidence (Figure 1) .
Over the period of the study and on average, the highest incidence of skin cancer occurred in the mountainous region followed by the flat and desert regions (Figure 2 ).
South and west of the Caspian Sea
The region with the highest amount of rainfall ranked 4th for average incidence of skin cancer (Figure 1 ). The agestandardized incidence for skin cancer increased significantly from 2.6 cases per 100 000 in 2000 to 8. (Table 1) . However, as seen in other regions, the incidence for men was higher.
East of the Caspian Sea
Except for 2001, where the incidence of skin cancer rose dramatically to 5.4 cases per 100 000, the regional incidence was lower than that of the other regions of the Caspian Sea (Table 1) . The region saw an increase from 1.0 cases per 100 000 in 2000 to 6.1 cases in 2005. The changes in incidence trend Table 1 ‫املتوسط‬ ‫لرشق‬ ‫الصحية‬ ‫املجلة‬ ‫عرش‬ ‫التاسع‬ ‫املجلد‬ ‫األول‬ ‫العدد‬ 63 younger ages and accelerated at older age groups up to 80+ years. This finding of an increased incidence of skin cancer in the Islamic Republic of Iran is compatible with findings from studies other in other countries. For instance, Italy [24] , the Netherlands [25] , England [26] , Brazil [9] , Finland [27] and Pakistan [28] have all reported an increased incidence of skin cancer. However, despite the global increase in the incidence, the mortality rate from the condition has decreased, especially in the US and Europe [29] . Researchers consider higher rates of reported (due to higher awareness of the symptoms and early detection) [30] , thinning of the ozone layer and thus higher exposure to ultraviolet light [12] , changes in people's exposure to sunlight and bad sun protection habits [31] and diet changes towards higher intake of fat and meat [32] as the major underlying causes of the increased incidence of skin cancer.
In recent years, Iranians have gained greater awareness of skin cancer symptoms and its complications. For instance, a study by Montazeri et al. showed that 95% of skin cancer patients were eager to know more about cancers [33] . At the same time, improvements in the health services in Islamic Republic of Iran has made diagnosis easier [34] , perhaps explaining the increased incidence of skin cancer. Furthermore, the country has followed similar changes in nutritional patterns as developed countries, from lower-calorie diets rich in vegetables and fruits to fatty and high-calorie foods [35] . There is also direct relationship between skin cancer and working outdoors and direct exposure to sunlight [10, 36] . This is likely to be one of the underlying causes of increases in the incidence of skin cancer in rural regions of Islamic Republic of Iran. Zamanian et al. showed that in Hamedan most skin cancer patients were farmers who had a high exposure to sunlight [37] . Another study in Alexandria, Egypt showed a positive association of sun exposure and skin colour, in which the relative risk of skin cancer incidence was 4.8-fold greater in those with high exposure to sunlight [38] . The most important risk factor for skin cancer is skin colour and more than 80% of ultraviolet light damage occurs in individuals with sun-sensitive skins [2] . As mentioned earlier, the mountainous region had the highest incidence of skin cancer. This region has mild to cold weather and the population are mainly Turks, Lore and Kurd with white complexions susceptible to skin cancer. On the other hand, the region around the Persian Gulf had the lowest incidence of skin cancer. Interestingly, the region has a hot and humid climate and its Fars and Arab inhabitants have darker skin, closer to black. This is in contrast to the theory that the incidence of skin cancer increases with decreasing latitude. An important finding regarding trends in different regions was that the steepest and lowest gradients were observed in the Persian Gulf and mountainous regions respectively.
While interpreting the results of our study, it should be noted that increases in the average age of the Iranian population, reflecting increases in life expectancy [24] , may partly explain the steadily increasing incidence of skin cancer with age. Another important item to consider is the cancer registry system in the country. It has been shown that a large proportion of the increase in incidence is due to advances in diagnostic techniques and developments of the cancer registry system [39] . Despite the recent improvement in the cancer registry in the Islamic Republic of Iran, there are still some problems that need to be considered [40] . The Iranian national cancer registry was established under the supervision of the Tehran University of Medical Sciences in 1984 and has been publishing data since 1999 [41] . The coverage of the registration system in Islamic Republic of Iran has been improving in recent years [41] . According to the Iranian Ministry of Health, cancer registration rates have risen from 18% in 1999 to 80% in 2005 [38] . This could explain the upward trend in the incidence of all cancers including skin cancer in the country. Studies of cancer rates in the Islamic Republic of Iran should address the effect of such improvements in the cancer registry on observed trends. Although studies such as ours do not aim to investigate the reasons for such changes over time, there is a need to investigate the contribution of different factors on the observed increases in incidence of skin cancer in the Islamic Republic of Iran in future studies.
